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© APPARATUS FOR CONTINUOUSLY CASTING THIN METAL PLATES. 



© A double roll type apparatus for continuously 
casting thin metal plates through a clearance be- 
tween a pair of internally cooled rolls rotating in the 
opposite directions, in which each of side dams 
*3 provided on both sides of a roll pair so that at least a 
^ part of the bottom portion of each side dam contacts 
CO the circumferential surfaces of the rolls, for the pur- 



pose of forming a molten metal reservoir on the 
circumferential surfaces of the roll pair consists of a 
refractory material capable of being cut excellently, a 
^mechanism for feeding these side dams at a pre- 
determined speed in the casting direction being pro- 
Ovided. The circumferential surface portions of the 
q_ rolls adapted to contact the side dams are made 
UJ rough so that these surface portions have a grinding 
capability, these rough surface portions being fixed 
removably to the roll bodies. 
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SPECIFICATION 



APPARATUS FOR CONTINUOUS CASTING OF METAL STRIP 

5 Technical Field of the Invention 

The present invention relates to an improvement in a 'twin 
roil continuous casting apparatus for continuously casting a metal 
smp directly from a molten metal such as a molten steel. 

0 Background of the Invention 

Well known in the art is a ao-called twin roll continuous 
castmg apparatus in which a pair of internally cooled roils having 
respectively horizontal axes and rotating in opposite direction to 
each other are disposed paraHei to each other with an appropriate 
gap therebetween, a pool of molten metal is formed on the 
c.rcumferential surfaces (the upper halves of cyiindrical surfaces 
m .he axia. directions) of the rolls above the gap and the molten 
nretal „ continuously cast into a metal strip through the gap while 
bemg cooled by the circumferential surfaces of the rotating rolls 
' There has also been proposed such a twin roU continuous 
apparatus applied to a case of continuous casting of stee, to 
produce a steel strip directly from molten steel. 

When a me.ai strip is continuously cast through a gap 
between a pair of rolls, it is necessary to form a pool of mohen 
metal on the circumferential surfaces of the pair of ro.ls above the 
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gap therebetween and to maintain a level of the molten metal in 
the pool substantially constant by continuously pouring the 
molten metal into the pool. In order to form the pool of molten 
metal, there are required a pair of dams having their surfaces 
perpendicular to the roll axes which prevent an overflow of 
molten metal along the roll axes on the circumferential surfaces of 
the rolls. These dams also serve usually to regulate the width of 
the cast strip and are referred to herein as "side dams". In 
addition to the side dams disposed at the left and right sides of 
the rolls, a pair of front and rear gates having their surfaces along 
the roll axes may be erected orthogonally to the side dams on the 
circumferential surfaces of the rolls so as to form a box-like pool 
for molten metal with the side dams and the front and rear gates. 
However, when the pair of rolls have sufficiently large radii 
respectively, the front and rear gates along the roll axes are not 
always needed. In this case, the circumferential surfaces of the 
pair of rolls may fulfill by themselves roles of the front and rear 
gates. 

There are known, as the pair of side dams, movable side 
dams which urge a pair of endless metal belts, caterpillars and the 
like against both edge surfaces of the rolls (side surfaces of the 
rolls perpendicular to the roll axes ) at a location of the roll gap 
and move at a speed corresponding to the casting speed, and fixed 
side dams which have plate-like bodies of refractories fixed to left 
and right side surfaces of the rolls. Generally, with the latter fixed 
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-de dams , the cons[itut;on Qf [he apparatus , s s . mpie Md 
control of running is „ ot complicated, compared with the former 
movable side dams. Also known in the art is a system of 
combmed side dams in which fixed side dams are combined with 
movable dams. See JP A-62-214,835 which corresponds tp US 
Patent No. 4,754,802. 

Two systems of the fixed side dams are known. One is a 
system in which the distance between the plate-.ike bodies of the 
fxed side dams is smalier than the roll width (the length of roll 
from one end to the other end), and the other is a system in which 
"» distance is the same as the „„ width ^ ^ 

c.rcumferential surfaces of the rolls such that the bottoms of the 
s.de dams slidably contact the circnmferentiai surfaces of the 
-Us. According to the latter system, the side dams are fixed,y 
Provided so that the respective inside surfaces of the side dams 

side dams sandwich the pair of rolls on .h. -a 

roUs on the side surfaces of the 

rolls 



o 



20 rolls. 



25 



Usuaily. the fixed side dams are made of refractory materia, 
navng a good adiabatic property. This is because the molten 
-a, contacting the side dams has to be prevented from being 
sobdtfied on the surfaces of the side dams. Adiabatic refractory 
materials generally have inferior wear resistance to that of 
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solidified metal and liable to have scratches. Thus, the fixed 
refractory side dams may be damaged during the running of the 
apparatus, and the increase of damages may bring about break- 
out of molten metal. Further, according to the system noted above 
in which the side dams are fixed so that they sandwich the rolls 
on their side surfaces, clearances may be formed between the side 
surfaces of the rolls and the inside surfaces of the side dams 
slidably contacting therewith due to pressure of the ends of the 
strip being cast applied at the time of passing through the roll gap, 
and the molten metal may enter the clearances. If such troubles 
occur, stable casting may no longer be continued. Accordingly, it 
has generally been considered that refractory materials suitable 
for the side dams should have a good wear resistance and the 
highest possible strength. 

During the continuous casting, a portion of molten metal in 
the pool forms thin solidified shells respectively on the surfaces of 
the rotating rolls, and then these shells pass through the gap 
between the twin rolls while growing along with rotation of the 
rolls. At this time, the solidified shells are depressed (rolled) at a 
portion in the neighborhood of the smallest gap between the rolls 
to form into a metal strip of a predetermined thickness. Thus, 
owing to this depression (rolling), the solidified shells tend to 
expand widthwise near the roll gap. As a result, the ends of the 
cast strip apply large pressure to the side dams. In the case of the 
movable side dams wherein the side dams are moved at a speed 
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«-e dams and the ends Qf Qf ^ ^ ^ n<)t 

:t t case of the fixed side — 

.nev» ably g e nerat e d betW een between th e e„ ds of the movi „„ 

7 - - fi « d side dams , and can be a cause of : 

of the side slidab]y con[ac[ing ^ 

e ntran of molten metal into the c , carances sq fQrme 

n.„ d e r stable cominuo „ s cas(ing These proWems ^ 

: iy : M! in the - * — «*, of sted wherein he 
= «, Wlth cases wherein lower meiting Md miu n!n 

^ metals are concerned. 

ip a « 2 a r Patent App,ication N °- 62 - 84 ' 555 - 

*» present lnternational appIjcation> ^ ^ ; 

:rr in8 : s pa,ent Appncation was ^ - - — - 

bove- dlS cusse d prob ,e m s . continuous c a s ti „ g apparatus £ „ 
— • «HP w hich may „ said , bradable dam ? ., ^ 

r: da dam s ~ int ~ e — aT d 

*« d dam system , Accordjng tQ prjor 

matenai capawc * — - u used as the materia at : 
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the side dams, contrary to the prior art concept that refractory 
materials suitable for the side dams should have a good wear 
resistance and the highest possible strength. The abradable side 
dams are forcibly fed or moved in the casting direction during the 
casting while being frictionally abraded by slidably contacting 
surfaces of the rotating rolls and ends of the strip being cast. 
Repeated runs of continuous casting by the abradable dam system 
have indicated that further improvements are desired for a 
further stable running of continuous casting. 

Object of the Invention 

The invention intends to improve the continuous casting 
apparatus of an abradable dam system which we have previously 
proposed in Japanese Patent Application No. 62-84,555 for a 
purpose of solving the problems discussed above. 

Disclosure of the Invention 

An apparatus for continuously casting a metal strip 
according to the invention comprises a pair of internally cooled 
rolls rotating in the opposite direction to each other and disposed 
parallel to each other with their axes held horizontal, a pair of side 
dams for forming a pool of molten metal on the circumferential 
surfaces of the pair of rolls, said side dams bring disposed with a 
space approximately corresponding to the width of a metal strip 
to be cast and so that at least a portion of the bottom of each dam 
may contact the circumferential surfaces of the rolls so as to allow 
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at leas, a portion of t he thickness of each side dam to be located 
on the circumferenttal surfaces of the rolls, at least those portions 
of satd side dams which come in contact with the circumferential 
surfaces of the rolls being composed of a refractory materia, 
capable of being well abraded, and mechanisms for forcibly 
feedtng said side dams in the casting direction at a predetermined 
speed, thereby continuously casting the molten metal in the poo. 
mto a metal strip through a gap between the pair of rolls while 
abrasively wearing said side dams at said portions contacting the 
ctrcumferential surfaces of the rolls, characterized in that portions 
of the circumferential surfaces of the rolls contacting the side 
dams are formed into rough surfaces having an abrading ability 
and each of said portions having rough surfaces comprises a 
member removably fixed to the entity of the roll. I„ preferred 
embodiments according to the invention, the member removably 
f«ed to an entity of the roll is a disc having . roughened 
ctrcumferential surface or a ring belt having a roughened outside 
surface. 



) Brief Description of the Drawings 

Fig- 1 is a perspective view showing principal portions of an 
embodiment of the apparatus according to the invention; 

Hg. 2 is a perspective view showing an example of a shape 
of the refractory side dam in the apparatus of Fig. 1; 
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Fig. 3 is a fragmentary perspective view of a disc having a 
roughened circumferential surface which is removably fixed to 
the entity of the roll, 

5 Fig. 4 is a fragmentary perspective view of a ring belt 

having a roughened outside surface which is removably fixed to 
the entity of the roll, 

Fig. 5 is a perspective view of the side dam in the apparatus 
10 of Fig. 1 under the condition where the degree of abrasion of the 
dam is small at an early stage of the casting process; 

Fig. 6 is a perspective view of the side dam in the apparatus 
of Fig. 1 under the condition where the degree of abrasion of the 

1 5 dam is proceeded in the casting process; 

Fig. 7 is a schematic cross-sectional partial view of the 
apparatus of Fig. 1, showing a state of casting, as viewed in a 
plane parallel to the plane of the east strip; and 

20 

Fig. 8 is a schematic cross-sectional partial view of another 
embodiment of the apparatus according to the invention, as 
viewed in a plane parallel to the plane of the cast strip. 

2 5 Detailed Description of the invention 
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The invention will now be described in detail with reference 
to the drawings. 

Referring to Fig. 1, reference numerals la. lb designate a 
5 patr of internally ooo.ed rolls rotating in the opposite direction to 
each other (the rotational directions of both rolls are shown by 
arrows) and opposed paralle. to each other with their roll axes 
held horizontally. Reference numeral 2 designates a molten metal 
» a pool formed on the circumferential surfaces R of the pair of 0 
10 rolls la, lb. Reference numerals 3a, 3b designate side dams and 4 
a cast strip, respectively. 

In either of the illustrated embodiments the rolls la lb are 
internally cooled with water. More specifically, the rolls la lb 
15 are formed on the inside of drums constituting the 
crcunrferentia, surfaces R with cooling water paths (not shown) 
The circumferential surfaces R are adapted to be cooled to a 
predetermined temperature by water passing through the cooling f) 
water paths. Cooling water is suppiied to and drained from the 
2 0 cooling water path on the inside of the circumferential surface R 
through a shaft of each roll. Thus, the roll shaft is of a double pipe 

annular pipe p ath formed be[ween ^ ^ ^ 
as a drain pipe. I„ , he in ,e rior of the ro| ,_ ^ 
supply pipe which is the inner pipe is connected to an inle, of the 
coohng water path provided inside the circumferential surface R 
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while the annular pipe path is connected to a cooling water outlet. 
When cooling water is continuously supplied from a pump P into 
the inner pipe as shown in Fig. 1, the supplied cooling water is 
circulated through the cooling water path located inside the 
5 circumferential surface R and then drained through the annular 
pipe path. The illustrated apparatus is constructed so that the 
operation of passing cooling water may be carried out even in the 
running of the apparatus. 

o 

1 0 The side dams 3a, 3b are grasped by metal side dam cases 

5a, 5b mounted on the outside surfaces of the side dams and 
moved in the casting direction. The side dams 3a, 3b themselves 
are made of a refractory material having a good abradability. The 
shape of each side dam is as shown in Fig. 2. One inner portion 
15 W i of the whole thickness W corresponds to a thickness of a 
portion installed on the circumferential surfaces R of the rolls and 
the other outer thickness W2 corresponds to the thickness of a 
v portion installed out of the the circumferential surfaces of the 

rolls, as shown in Fig. 2. Namely, the inner thickness portion Wi 

2 0 has bottom surfaces 6, 6' worked to have curved surfaces 

corresponding to the circumferential shapes of the rolls la, lb and 
the outer thickness portion W2 is shaped to form portions 7, 7' 
slidably contacting side surfaces of the rolls la, lb and extending 
to portions lower than the bottom surfaces 6, 6'. Materials 
2 5 constituting the side dams 3a, 3b should be not only adiabatic 
enough to prevent the molten metal from being solidified on 



^JSDOCID. <EP O380698A1 I > 



EP 0 380 638 Al 



1 1 

inside surfaces of the side dams 3a, 3b, bu, also capable of being 
abraded by rough surfaces 10 of the circumferential surfaces of 
the rolls la, lb. Further, they are preferably properly abraded by 

ends of the strip being cast. Examples of such suitable materials 
5 mclude, for example, adiabatic bricks, ceramic fiber boards and 

boron nitride (BN) which have good abradability. that is, an ability 

of capable of being well abraded. 

As shown in Fig. 1, on the outer surfaces of the refractory 
1 0 side dams 3a, 3b which are shaped as shown in Fig. 2 are mounted 
the metal side dam cases 5a, 5b to cover wholly the outer surfaces 
for grasping the side dams 3a, 3b. In this case, the curvedly 
worked bottom surfaces 6. 6' of the thickness portion W, contact 
the crcumferential surfaces R of the roUs la, lb, and the inner 
15 surfaces 7, T of the thickness portion W 2 slidably contact the side 
surfaces of the rolls la, lb. The side dam cases 5a, 5b are 
supported by a plurality of struts 8 with screws through nuts 9 
fixed to the case side. Each strut 8 is rotated about its own axis to 
move the side dam cases 5a, 5b in the casting direction. Thus the 
20 side dams 3a, 3b during the running of the apparatus are lowered 
together with bottom surfaces 6, «• being abraded by the 
ctrcumferentia, surfaces of the rotating rol ,s. In addition to [he 
mechanical engagement of the side dam cases 5a, 5b with the stde 
dams 3a, 3b, they are preferably adhesively bonded together at 
the interfaces between them. Thus, the abradab.e side dam 
refractories with genera„y low tensile strength are reinforced A 



O 
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system of continuously lowering the side dams is preferably used 
in a mechanism for moving the side dams downward. However, 
an intermittent moving system for repeatedly lowering and 
stopping the side dams, or a system for lowering with slight 
oscillation may also be used, depending on particular cases. In 
any case, the lowering speed of the side dam is preferably 
controlled in accordance with a detected signal on a lowering 
amount of the side dam or a width of the strip being cast. 

Portions of the circumferential surfaces of the rolls slidably 
contacting the bottom surfaces 6, 6' of the side dams 3a, 3b are 
formed into rough surfaces having an abrading ability. The rough 
surface portions (4 portions) are designated by reference numeral 
10 in Fig. 1. If the roughness and hardness of the portions 10 are 
properly selected according to the material of the side dams 3a, 
3b and casting conditions, abrasion of the bottom surfaces 6, 6' of 
the side dams 3a, 3b adequately proceeds during casting. It is 
desirable that the adequate abrasion conditions are stationary and 
do not change with time. 

For this purpose, in the apparatus according to the 
invention, each of the roughened surface portion 10 having an 
abrading ability is made into a member which can be removably 
fixed to an entity of the roll. By doing so, it is possible to provide 
a roughened surface having a desired abrading ability, 
irrespective of the material of the circumferential surface of the 
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roll proper, and repair and exclave of the roughened surface ean 
be earned out at will. 

Fig. 3 shows a disc „ which is remova bly fixed t0 the „ 
«* the roll i. Xhe disc u has a diame(er substamiaiiy ^ same ^ 

° f £ntity ° f ^ ™ U ». « 'hiekness su bs ,antia lly lhe same 
as a shdably contacting width of the bott om surfaces 6, 6' of Ihe 
srde dam, and a roughened circumferential surface 10. Thus by 
-noting the disc „ having ^ rQughened c;rcumfere ; 

here ma y he provided a surface for abrading Ihe bottom surface J 
«• of me side dams. The disc U may be convenientIy fixed [q 
he end, y f the roii , by screwing ^ „ ^ [} 

^.ded mto severa, segment, N ame, y , i, may be radia 1Iy diWded 
™«o fan-shape^ segments, which are to he indivtduaU. fixe d to 

T; 7 ' T ° f ^ ^ " - "* *» -own 

f l 8 'd Z 10 come in siidable contact with an *~ 

- -he dtse U ( side surfac£ of [he ro]I) durjng ^ 

*P~ Thus, ,„ some cases tbe outer disc surface of the disc 

abrade the tns.de surfaces 7, 7 of the side dam. 
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Fig. 4 shows a ring belt 16 which is removably fixed to the 
roll entity 1. The ring belt 16 has a roughened outside surface 10. 
On that each edge portion of the circumferential surface of the roll 
entity 1, which comes in slidable contact with the bottom surface 
6, 6' of the side dam, there is formed a shallow groove 17 having a 
width corresponding to the width of slidable contact and a depth 
corresponding to the thickness of the belt 16, in which groove 17 
the ring belt 16 is mounted. The ring belt 16 may be fixed to the 
roll entity 1 by threaded coupling engagement of bolts through 
small holes in the belt ring with small threaded female holes 18 
formed on the roll entity side. If desired the ring belt may be 
circumferentially divided into 2, 3 or 4 segments, which form a 
ring shape as a whole, when individually mounted on the roll 
entity in position. 

Materials different from that constituting the 
circumferential surface R of the roll entity can be used for 
constituting the circumferential surface of either disc 11 or ring 
belt 16. The material of the circumferential surface R of the roll is 
inherently selected in consideration of required heat conductivity 
and formation of sound solidified shells. Accordingly, from the 
view point of sufficient abrading function it is often advantageous 
to form the abrading rough surface of a material other than that 
of the circumferential surface R of the roll entity instead of 
roughening the circumferential surface R of the roll. By doing so, 
the rough surface can be prepared separately from the 
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preparation of the rolls , and ca „ be exchanged ^ ^ ^ ^ 

newal. An abrading rough surface may be formed on the 

crcumferential surface of .he disc 11 or ring bel. 16 preferably 

by providing a layer of a hard material followed by roughening 

the so provided hard layer. The layer of a hard material may be 

formed advantageous^ by flame spraying of a hard metal such as 

Nr-Cr afloys, carbon steels and stainless steels, a ceramic such as 

Cr 2 0 3 , TiOa, A1 2 0 3 and Zr0 2 , or a cermet such as Zr0 2 -NiCr Cr 3 C 2 

NiCr and WC-Co. If a flame spray coating is built under such 0 

conditions that surface depressions and extrusions may be 

naturally formed by deposition of flame sprayed particles, the 

result.ng flame spray coating as such has a roughened surface 

whtch can perform the abrasive wear of the abradab.e side dam 

To rmprove the adhesion of the flame spray coating to the 

substrate (surface to be flame sprayed), some kinds of substrate 

may be preferably subjected to pretreatmeut prior to flame 

spraying. For e ._ pb , , he ^ ^ ^ ^ ^ 

Pnor to flame spraying. Furthermore , the ^ ^ 

roughened by sand b.asting, and then flame sprayed. In place of ^ 
ormrng a rough surface by flame spraying, a rough surface m ay 

roughening the so formed hard ,ayer. Exam pl es of suitaMe ^ 
-a, indude Ni and Ni-base alloys , Ni . Fe alloys & ^ ^ 

u shou,d be roughened, for exampie by emery po ,ish or sand 
blasting. 
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In the apparatus according to the invention, those portions 
of the circumferential surfaces of the rolls which come in slidable 
contact with the bottom portions 6, 6' of the side dams are 
constructed of the removable members 11, 16 which have a 
roughened surface 10 of a hard material and are removably fixed 
to the roll entity 1. The material of the roughened surface 10 can 
be suitably selected so that the roughened surface may not be 
deteriorated and may maintain a good abrading ability for a 
prolonged period of time. Furthermore, the members 11, 16 are 
exchangable. By the way, a reference numeral 18 designates a 
brush for cleaning the rough portions 10. The brush 18 disposed 
in abutting engagement with the rough portions 10 acts to remove 
abraded powder generated by rotation of the rolls and attached to 
the rough surface of the portion 10, thereby preventing the rough 
surface from choking up with the abraded powder. 

Fig. 5 shows the internal surface condition of the side dam 
according to the invention at an early stage of the casting process. 
Side ends of solidified shells formed on the respective surfaces of 
the internally cooled rolls contact the internal surface of the side 
dam on the levels shown by reference symbols a, a' in Fig. 5, and 
are combined together at point A. That is, a portion of molten 
metal in the pool is cooled on the surface of each roll and then 
solidified to thin shells. The solidified shells so formed on the 
surfaces of the respective rolls grow and combine together along 
with the rotation of the rolls, and the combined shells are rolled 
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through the gap between the rolls to a predetermined thiekness. 
During the course of this, ends of the solidified shells come in 
contact with the internal surface of each side dam on the level 
shown by a, a'. The initial configurarion of the side dam (before it 
is abraded by rnnning of the apparatus) is preferably determined 
such that the confluence A of the solidified shells (the position 
where the solidification of the shells is completed) will be located 
below the lower edge 20 of the side dam. However, during the 
casting process, the confluence A may be moved to a position A' 
above the position of the lower edge 20 due to variations in 
casting conditions. In this case, the widthwise expansion of the 
strip (the solidified metal strip which has passed the confluence) 
will abrade the corresponding (lower edge) portions of 
refractories. Unless the side dams are lowered under such 
conditions, the strip width is gradually increased. If the strip 
width exceeds the roll width, the strip formed may have a dog 
bone like cross-sect.on with ends coming from the exceeding 
portions swollen, and in the further proceeding of casting, the side 
dams wil, be damaged, resulting in breakout of mol ten metal 
Such situations can be avoided with the apparatus according to 
the invention, in which the dams of an abradable refractory 
material are lowered at a predetermined speed, and thus, new 
surfaces of the side dams are successively !owered even if the 
edge portions of the dams are abraded off by the ends of the strip 
bemg cast, and in consequence stable casting of a metal strip with 
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a predetermined width can be realized with the apparatus ac- 
cording to the invention. 

Fig. 6 shows the internal surface of the side dam when it 
has been considerably lowered in the proceeding of casting. While 
the bottom surfaces 6, 6' and lower edge 20 jof the side dams 
have been abraded by the rough surfaces 10 of the rolls and the 
side ends of the cast strip, respectively, and their positions have 
moved upward relative to the initial positions shown in Fig. 5, the 
lower edge 20 has been abraded by the strip ends into a 
somewhat slant condition. Below the lower edge 20, there is 
exposed an inside surface 21 of that portion of the side dam which 
extends beyond the width of the roll. This surface 21 may 
additionally serve to prevent leakage of molten metal. 
Incidentally, under the condition shown in Fig. 6 again, side ends 
of solidified shells formed on the respective surfaces of the rolls 
contact the internal surface of the side dam on the levels a, a' and 
are combined together at the confluence A, as is the case under 
the condition shown in Fig. 5. 

Fig. 7 shows schematically the process of casting 
corresponding to that in Fig. 6 As shown in Fig. 7, the lower 
edges 20 of the side dams may be maintained in the positions 
above the narrowest gap (at the center level of roll shaft 22) 
between the twin rolls by moving (lowering) forcibly -:downward 
the side dams, while the lower edges 20 are ground into sloped 
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shapes. Thereby, the widthwise expansion of the strip which has 
passed the confluence A of the solidified shell is restrained. If the 
s.de dams are set to certain fixed positions without lowering them 
« wtl. be understood that the internal surfaces of the side da ms 
5 w.11 be successively ground by the shells and strip ends 23 which 
are expanded widthwise at the narrowest gap and eventually the 
molten meta, will leak from the side dam portions which are 
ground when the strip width exceeds the roll width. This occurs 
not only in the case of refractories with satisfactory abradability 
> but a,so in the case of genera, refractories. When refractories' 
havmg antiwear property are used, cracks take p.ace, resulting in 
more dangerous conditions. Contrary to the prior conception of 
ustng refractories with antiwear property, the invention uses the 
s.de dams made of refractories which are Uab.e to be ground 
Then, the side dams forcibly lowers to positively grind 
refractories. As a result, a stable casting may be carried out 
wthout presenting the ..ove mentioned problems by employing 
such lo wering speed that the bottom surfaces 6, 6' of the side 
dams contacting the circumferentta, surfaces of the rolls and the 
■nternal surfaces (substantia,^ near the iower edges 20) of the 
-de dams contacting the shells and cast strip ends are ground 
«"»le maintaining the shapes of these bottom and internal 
surfaces of the side dams substantia,^ similar, more particu.ar.y 
by employing such lowering speed that the grinding speed of the 
shells and strip ends near the lower edges 20 does not exceed the 
gnnding speed of the bottom surfaces 6, 6' of the side dams ie 
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by allowing the side dams to lower such that the latter speed 
becomes higher than the former speed. In addition, the abrading 
tough surface 10 according to the invention is prepared from a 
material different from that of the roll entity 1 and removably is 
fixed to the roll entity 1, whereby a power of abrading the side 
dams may be enhanced, maintenance of the apparatus may be- 
come easy, and optimum abrading conditions may be stationary 
maintained, thereby ensuring a still stable continuous casting. 

Further, while heretofore has been described an example of 
the side dams having one portion of thickness within the roll 
width and the other portion of thickness outside the roll width, 
the invention may also be applied to a system in which the whole 
thickness of the side dam comes within the roll width. Fig 8 
shows this example. As shown by the arrows, in this case again, 
the side dams 3a, 3b are moved downward and the side dams 3a, 
3b themselves are of course made of refractories with satisfactory 
abradability. 
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An apparatus for continuously casting a metal strip 
comprising a pair of internally cooled rolls rotating in the opposite 
5 direction to each other and disposed parallel to each other -with 
their axes held horizontal, a pair of side dams for forming a pool 
of molten metal on the circumferential surfaces of the pair of rolls, 
said side dams bring disposed with a space approximately 
corresponding to the width of a metal strip to be cast and so that 
1 0 at least a portion of the bottom of each dam may contact the 
circumferential surfaces of the rolls so as to allow at leas, a 
portion of the thickness of each side dam to be located on the 
circumferential surfaces of the rolls, at least those portions of said 
stde dams which come in contact with the circumferential surfaces 
1 5 of the rolls being composed of a refractory material capable of 
being well abraded, and mechanisms for forcibly feeding said side 
dams in the casting direction a, a predetermined speed, thereby 
continuously casting the molten metal in the pool into a metal Q 
stnp through a gap between the pair of rolls while abrasively 
wearing said side dams at said portions contacting the circum- 
ferential surfaces of the rolls, characterized in that portions of the 
ctrcumferential surfaces of the rolls contacting the side dams are 
formed into rough surfaces having an abrading ability; and each of 
sa.d portions having rough surfaces comprjses & 
2 5 removably fixed to the entity of the roll. 
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2. The apparatus for continuously casting a metal strip 
according to claim 1 wherein said member removably fixed to the 
entity of the roll comprises a disc having a roughened 
circumferential surface. 

3. The apparatus for continuously casting a metal strip 
according to claim 1 wherein said member removably fixed to the 
entity of the roll comprises a ring belt having a roughened outside 
surface. 

4. The apparatus for continuously casting a metal strip 
according to claim 1, 2 or 3 wherein said molten metal is a molten 
steel. 
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